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ARSTRACT

In anticipation of studylng the infectivity and virulence

nf the various fonus (yeast cells, microconidia and macro-
conidia, and mycelial fragments) of Histoplasms capsulatum,
the effects of selected medium constituents and cultural con-
ditfions on growth sud viability of the varioua forms were
determined. Myceljal cultures were fragmented by treatment
in a blendor to provide small viable units. Hemacytomatar
counts of such mycelial fragments were compared with viable
counts as shown by plating techniques. Although fragmenta-
tion increased the number of viable unita of wmycelial cul-
tures grown in liquid wmedia on the shaker at 27°C, the viable
units ware only one to five per ceat of the hemacytometer
counts. Inocula from one-week-old mycelial cultures pro-
vided a faster rate of growth in mycelial cultures in
various shaken liquid media than did inocula from cultures
two to four weeks old. When inocula from surface cultures
one, two, three, and four weeks old were used ‘o produce
mycelial cultures in paptone yeast extract glucose (PYG)
medium onthe shaker at 27°C, it was found that (a) maximum
viable cell ytelds occurred earlier with younger inocula,
(b) after two weeks, all cultures gave the same maximum
viable cell yield, and (c) the culture that ahowed the
earliest maximum cell yleld alao decreasad in viability
sooner than other cultures.

The effect of chicken manure extract in liquid media on
conversion of yeast cells to mycelia and on viability of
mycelial cultures was studied.



GROVEH STHDTES WITH HISTORLASMA CAESTUATUM

Recause of thewidely accepled helief that natural intection of wn and
animals with Histoplaswa capsulatim takes place via the respiratory route
with microconidin, it seemed denrirable ta produce mycelial cultures contain-
ing large number of these spores for experimenval purposes,

During an investigation of the infectivity und rcspiratory virulence of
various mycelial elements of Il. capsulatum, it was found that shaken 1i,uld
cultures had low vishilities. The viability of these mycalial elements,
including macroconidia, microconidia and hyphal frugments, was determined
by plate counts after tha whole culture had been fragmented in watsr-cooled
blendors. Cnltures fragmented for various periods of time up to one hour
showed sljight increses in hemacytometer counts up to approximately 20
minutes, after whiich Lime the counts remained relatively stationary.
Viable counts of these fragmented cultures made on blood agar gave very
low values—recoverias ranged from 0.5 to 2.0 per cent.

Larsh* found large differences in viabilities of iurface cultures of
. capsylstum, depexiing on the age of surface-grown inoculum. "In view of
these findings, stuldies were conducted to determine the effect of age of
inocula on the viability of shaken liquid cultures. Mycalia grown on the
surface of tryptoae agar served as inoculum,

. capsulgtum, strain 3072, was incubated for six weeks at room tem-
perature on a tryptese agar slant in a bottle, and then maintuined at 5°C,
At one-week intervals, ouns-fourth of the growth from thin stored culture
vas broken up by shuking with glase bsade and duffered saline on a Kaha
shaker for three hosrs. These suspensions were then usad to inoculate four

groups of six tryptese agar bottle slants.

After incubatios of the four groups of bhottle slants for une, two, three,
an’ four wecks reapectivaly, all cultures weroc harvested simultaneously.
Growth from individeal groups was pooled and broken up by blendor action
for 20 minutea; suspensions thus prepared ware adjusted to the same concen-
tration, based on hemacytometer counts. Thesa suspensions wore used to
inoculate 100-milliliter 1iquid cultures containing 2.0 per cent Difco
peptone, 0.25 per cent Difco yeast extract, 0.5 per cent dextrose, 50 units
penicillin, and 50 microgramn streptomycin per milliliter at a pH of 7.2,
The inoculated cultires had an initial count of 3.9 x 16 mycelial particles
per milliliter and were incubated at 27°C on a shnker operating at 62

cycles per minute.

* larsh, H.W, "Natunl and experimental epidemiology of histoplasmosis,"
Annals of the New York Acadeny of Sciences 89(1) /8-90, 1960.



At weekly intervala tor tonr wecks, one cnlinre from each proup wan
trapmented (o o blendor, and ot heweyfometer count was made.  Viehle emim-
cvatlons were mude on Rowley's agnr containing six per cent sheep bload and
o Sabouraud doxt rose apav.  These plales were incubated at 30°C for aeven
to niue days before counting. Viable recovery on Sabouraud agar was negli-
gible (Figure 1). All cultureas showed significant increases in growth at
nne week of incubation, and by the end of two weeks of incubation exhihited
approximntely the same number of viable particlen in spite of the fact that
the number of viable particles nt the time of inoculation ranged from leas
than 10® to 4.4 x 1d' per milliliter. In fact, an exawmination of the data
shows that the rate of growth of the various inocula was approximately the
same. All cultures showed decrcasing nuwmbers of viable particles during
the next two weeks. The inoculum for these cultures was cowmposed larpcly
of hyphal fragments, with a few microconidia. A few microconidia and an
occasional macroconidium sppeared in fragmented shake cultures after two
veeks of incubation, and by the third and fourth weeks microconidia com-
prised an estimated one-fifth of the grouwth,

In sunmary, this study indicates that the viability of mycelial inoculum
varies with age, and regnrdless of {inoculim size, the same maximum viability
i3 reached after two weaks of incubation in shaken liquid cultures,

Another topic of interust that stems from studies made in Dr, larsh's
laboratory pertains to the sffect of chicken manure axtract on conversion
of the parasmitic yeast cells to mycelial forms. The rationale for these
studies ia based an rhe fact that the chicken, starling, did bul droppings
in soil are frequently associated with epidemic sites of histoplasms
infection in man. The chicken manure extract employed in the following
study was prepared by cantrifuging and autoclaving a 10 per cent suspension
of manure obtained from a chicken house on a faxm,

A ssed culture of Histoplassa capsulatum, strain 18, yeast phase was
incubated in Sslvin'e liquid medium for three days at 35°C on a shaker
moving at 60 cycles per minute. This culture sorved as inoculum for 50-
millilicer culturas grown in peptons yeast extract glucose medium, with and
without 20 per cent chicken manure extract. After a hemacytoseter count on
the seed culture was performed, the inoculum was adjusted so that asach
flask received 1¢° yeast cells per milliliter. In order to convert the
yeast cells to mycelium, the flasks were incubated at 27°C on a shaker
operating at 62 cyclea per minute. At intervals of 4, 8, and 15 days,
three cultures of each medium were pooled in blendors and fragmented for
20 minutes. After differential hemacytometer counte of yeast cells and
mycelial particlea were performed, 107, 10", and 10* paxticles that included
yeast cells and mycelial clements were spread on the surface of replicata
blood plates. Those were then incubated seven to nine days at 30°C before

count iny.



The hemacytometer commt s enntisted of Dyphal Tragasnr e awt penar 00

tor the fonr- and oight~day cultures. Miceoconidia and sevecl matme
macroconidia were seen in the Lh-day culture containing chicken winure
extract; only immuture terminnl macroconidia were seen in ithe 15-day cul-

ture without the extract,

Figure 2 compares hemscytometer counts of yeast cclls and mycelial
particles wich viable counts in peptone yeast extract glucose medium, with
and without chicken manure extract, In mediwa without chicken manure
extract (shown as open points), the hemacytsmeter counts of yeast cells and
tutal viable counts were similar; however, the hemacytometer counts of
mycelial particles remained somewhat lower but approached the yeast aund
viable counts after 15 days of incubation. In medium containing 20 per
cent chicken manure extract (srhown agr dark pointr), numbers of yenst cells
increased during four days of {ncubation and then remained relatively
stationary. HNumbers of mycelial paxticles increaned, however, and after
15 days of incubation were probably the only remnining viable elements.

In madia containing chicken manure extract, afterr four days of incubation,
yeast inoculum apparently was i{nhibited and subsequent yeast heamacytometer
counts probably represent dead yenst cclls, The viable count in this
modium after eight days of incubation possibly represunts fragwents of
minute mycelial pellets originally derived from yeant zells converting to
mycélial growth. After 15 days of incubation in this wedium, the mycelial
pellets possibly attained sufficient size to pormit a mich larger viable
count when fragmented.

The mont importaunt observation in this study appeara to dbe that in
mycelia originating from yeast cells, microconidia and mrture mscroconidia
were found only in medium containing chicken menure axtract, Thess findings
indicate 2 differential inhibition of yeast cells anl a favoring of mycelial
growth in the presence of the extract, in contrast to a preponderance of
yesst growth in cultures without chicken manure extract. ‘the incorporation
of uvian or bat manure extracts into growth medium may be desizable in
fu-ure attempts to induce heavy spore production in mycelial cultures.



NN Y T T T T TN T TN T T T TITITT

|
! , H
|

et e LSS L L S E @

.

-

s

e d

t

-]

[ 9

r

-

H

B

H

z 10}
10°
TR

Flgure

s

o | WHEK OLD INOCULUM
AT WHK OL8 MO CUAUM
0 ) WHK OLD INOCULUM
@ 4 WK OLD INOCVLUM

Numbe:s of Vied ¢ ®articles

L[ R T AR WU U U
' t ] 4

Age ol Culture (weehi)

Flagure 1, Kffact of Age of Nycelial lwoculum on the Viaedbility

of Wistoplasws capsulatum 3train 3072 Orown {n
l.iquid Peptona Yaaet Extract Glucose NMedfum,

/
\ / PARTICLE COUNT PEITONE-YEAST
\ ,/ AXTRACT-CHUCONE
\ /
\ / YEAST hEMACYTOMITER o——0
\ ,’ MYCEIUM HEMACTIOMITIR  o—q
\y, 101aL ViABLL o-—0
L . S TR
4 8 1) T3

Days Intubation

MPTONI-YRASY
EXIRACT OLUCO
PYS 20% CHICKEN

MANURE EXTRACT

* --o
& ---4
”---n

Effect of Chicken Mamure Extruct on Converaton of Jlistoplazmi caphulstum
Ktrain 18 Yeaat Cells to Mycelium tn Peptone Yeast Extriict Glucosa Medfm,



